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A B S T R A C T   
Pathological Internet use (but only with respect to gaming) is classified as mental disorder in the ICD-11. 
However, there is a large group of adolescents showing excessive Internet use, which may rather be consid-
ered adolescent risk-behavior. The aim was to test whether pathological and excessive Internet use should be 
considered as “psychopathology” or “risk-behavior”. 
A representative, cross-sectional sample of 11.110 students from 10 European Union countries was analyzed. 
Structural equation models, including the factors “risk-behavior” and “psychopathology” and the variables 
excessive and pathological Internet use, were tested against each other. 
“Risk-behavior” was operationalized by several risk-behaviors (e.g. drug abuse, truancy, etc). “Psychopa-
thology” included measures of several mental disorders (e.g. depression, hyperactivity, etc). Excessive Internet 
use was assessed as the duration and frequency of Internet use. Pathological Internet use was assessed with the 
Young Diagnostic Questionnaire (i.e., presence of addiction criteria). 
Excessive Internet use loaded on “risk-behavior” (λ = 0.484, p < .001) and on “psychopathology” (λ = 0.071, 
p < .007). Pathological Internet use loaded on “risk-behavior” (λ = 0.333, p < .001) and on “psychopathology” 
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(λ = 0.852, p < .001). Chi-square tests determined that the loadings of excessive Internet use (χ2 (1) = 81.98, p 
< .001) were significantly stronger on “risk-behavior” than “psychopathology”. Vice versa, pathological Internet 
use loaded significantly stronger on “psychopathology” (χ2 (1) = 107.10, p < .001). 
The results indicate that pathological Internet use should rather be considered as psychopathology. Excessive 
Internet use on the other hand, should be classified as adolescent risk-behavior.   
1. Introduction 
The accessibility of the Internet in European Union countries has 
expanded enormously during the last decade (according to the Eurostat 
– the households’ level of Internet access from 68% in 2010 to 90% in 
2019). Growing up in our digital world bears risks, especially for the 
youngest members of our society (Gentile et al., 2017). Besides cyber-
bullying and cyber-criminality, the addictive potential of specific 
Internet-applications has received increasing attention, and will need to 
be further addressed in the future. The World Health Organization 
(WHO) recently confirmed the inclusion of Gaming Disorder in the In-
ternational Classification of Diseases 11th Revision (ICD-11; WHO, 
2018); thus, set a milestone in the discourse on Internet addiction. 
Pathological Internet use is an umbrella term for several different 
online behaviors leading to addictive symptoms (Young et al., 1999). A 
representative study has shown, that a pathological Internet use can 
affect the quality of life in many aspects (Machimbarrena et al., 2019). 
Not only psychological and emotional, but also the social and physical 
quality of life can be negatively influenced by pathological Internet use 
(Machimbarrena et al., 2019). So far, five online behaviors have been 
labelled as potentially addictive: Online games, social media, Internet 
pornography, gambling and online search. The inclusion of the diagnosis 
Internet Gaming Disorder in the research appendix of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5; American Psychiatric 
Association, 2013), and Gaming Disorder in the ICD-11 confirmed the 
concept that Internet use – if fulfilling addiction criteria – should be 
treated as a mental disorder. For the diagnosis of Internet Gaming Dis-
order, nine criteria based on those for substance-use disorder and 
gambling disorder were developed: preoccupation, withdrawal, toler-
ance, unsuccessful control, loss of interest, continuation despite prob-
lems, deception, escape negative mood and risk opportunities. For the 
diagnosis, 5 of 9 criteria must be fulfilled within the past 12 months. 
Those criteria have been applied for other Internet-specific addictions, 
such as social media addiction, as well. In the ICD-11, Gaming Disorder 
(6C51) is included in the section of behavioral addictions (WHO, 2018). 
Excessive (i.e. very frequent or enduring) use of Internet applications 
is common among adolescents and known to be correlated with patho-
logical Internet use (i.e. individuals with Internet addiction use the 
Internet excessively; Durkee et al., 2012) as well as Internet Gaming 
Disorder (i.e. IGD criteria significantly predicted gaming engagement; 
Przybylski et al., 2017). As neither duration nor frequency of Internet 
use are diagnostic criteria in both DSM-5 or ICD-11, excessive use does 
not necessarily meet criteria for pathological internet use (addiction 
criteria). Thus, in addition to excessive use, it appears that other factors 
are required for Internet use to become pathological. Caplan and High 
showed in a study that in addition to excessive use, cognitive preoccu-
pation strongly influenced the extent of the negative outcome of Internet 
use (Caplan and High, 2006). Another theory states, that deficient self- 
regulation decisively influences whether excessive Internet use becomes 
pathological or not (Tokunaga and Rains, 2010). Nonetheless, an 
excessive amount spent online bears potential risks: Other activities, 
such as physical fitness, sleeping pattern or real social interaction, are 
prone to get neglected potentially leading to a negative spiral where, in 
the end, the life is fully oriented towards the Internet use. The phe-
nomena of pathological versus excessive Internet use would be compa-
rable to excessive alcohol use (i.e., binge drinking) versus alcohol 
addiction. Binge drinking is defined as heavy alcohol intake without 
fulfilling addiction criteria (Kuntsche et al., 2017), and could serve as a 
basis for defining excessive Internet use as adolescent risk-behavior. 
Excessive and pathological Internet use might be described as a milder 
version of binge-drinking and alcohol abuse, as the physical conse-
quences are less severe. Nonetheless, a study showed, that just one day 
of excessive gaming shortened the deep sleep phase in adolescents, so 
there is a measureable immediate health impact of excessive Internet use 
(Dworak et al., 2007). 
Adolescence is known as a phase of transition and vulnerability. In 
this phase, critical developmental steps (Remschmidt, 2013; Jackson & 
Goossens, 2020) go alongside with an essential reorganization of the 
brain (Giedd et al., 1999; Konrad et al., 2013). This fundamental reor-
ganization in different areas seems to set the ground for an increased 
vulnerability for the incidence of mental illness (Kessler et al., 2007, 
Costello et al., 2003). Another frequent phenomenon that seems to be 
related to the specific phase of adolescence is risk-behavior (Jessor, 
1991). Although the occurrence of risk-behaviors in adolescents can be 
regarded as normative, those behaviors can potentially endanger the 
physical and psychosocial development in a critical developmental age 
(Hurrelmann, 1990; Jessor, 1991). Risk-behaviors have been postulated 
to cause higher morbidity in adolescents and are often seen as promoting 
factor for psychiatric disorders (Jessor, 2014). The social norms deter-
mine to a large extent which behavior is categorized as healthy, which as 
risk-behavior, or even pathological behavior. This can lead to either an 
underestimation of problematic developments or prejudices against 
unproblematic behaviors. It has been shown previously, that risk- 
behaviors tend to decrease with emerging adulthood (Gardner & 
Steinberg, 2005). 
Previous research has shown both correlations between pathological 
Internet use and excessive Internet use as well as associations of path-
ological Internet use with both several types of risk-behavior and diverse 
forms of psychopathology (Carli et al., 2013; Durkee et al., 2012; Durkee 
et al., 2016; González-Bueso et al., 2018, Kaess et al., 2014), but none of 
those compared excessive versus pathological Internet use regarding 
their classification to either psychopathology or risk-behavior. The 
strength and novelty of this study is to show the empirical distinction 
between excessive and pathological Internet use as risk-behavior or 
psychopathology in a large and representative European sample, using 
structural equitation modeling (SEM; Wasserman et al., 2015). It aims to 
empirically address the research question whether pathological Internet 
use can be classified as one form of psychopathology, while excessive 
Internet use can be classified as one type of risk-behavior. 
2. Research methods 
2.1. Subjects and procedure 
Data were drawn from the baseline assessment of the multi-center 
study “Saving and Empowering Young Lives in Europe” (SEYLE) 
study. The aim of SEYLE was to develop and implement prevention 
programs concerning adolescent risk- and self-destructive behaviors in a 
randomized controlled intervention study. The representative sample of 
11.110 students (participation rate of 89.6%) was recruited from 179 
randomly selected schools in 10 European Countries (Austria, Estonia, 
France, Germany, Hungary, Ireland, Italy, Romania, Slovenia and Spain) 
in 2010. The sample included 4.502 males (40.7%) and 6.562 females 
(59.3%) with a mean age of 14.80 years (SD ± 0.839). Approval from 
local ethical committees was granted in each participating center. All 
pupils of the 8th and 9th grades in participating schools were invited to 
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participate in the study. Informed written consent was obtained from all 
participating pupils and at least one caregiver. The SEYLE study was 
registered in the US National Institute of Health (NIH) clinical trial 
registry (NCT00906620) and German Clinical Trials Register 
(DRKS00000214). The detailed protocol and methodological approach 
of the SEYLE study can be found elsewhere (Wasserman et al., 2010; 
Carli et al., 2013a; Carli et al., 2013b). For further verification of the 
representativeness of the sample, key parameters of the SEYLE sample 
(average age, number of immigrants, population density, net income, 
gender ratio) were compared with the corresponding available national 
data (Eurostat, 2010), which confirmed the high representativity (Dur-
kee et al., 2012; Carli et al., 2013a; Carli et al., 2013b). 
2.2. Measures 
Excessive Internet use was measured as a latent variable, combined 
from the variables Internet use duration and frequency. First by asking 
for the typical time spent watching TV, playing on the computer or 
surfing the Internet (duration). Secondly, Internet use was assessed by 
asking for the frequency of use (daily, weekly, monthly, never; fre-
quency). Pathological Internet use was assessed using the well- 
established Young Diagnostic Questionnaire (YDQ; Young, 1998). 
The focus of the YDQ lies on criteria measuring symptoms of 
addiction, including items for tolerance (item 2), loss of control (item 3 
and 5), withdrawal symptoms (item 4), jeopardizing or loosing oppor-
tunities and relationships (item 6), deception of others (item 7), and 
Fig. 1. Structural equation model (SEM) of risk-behavior and psychopathology and the variables excessive Internet use and pathological Internet use (*** p < .001, 
** p < 0.05, 1 see coefficients in Table 1, 2 see coefficients in Table 2). Excessive Internet use shows a stronger loading on risk-behavior, and pathological Internet use 
shows a stronger loading on psychopathology. 
Table 1A 
Structural equation model (SEM) on the variables of risk-behavior.   
Risk-Behavior 
Variable (Prevalence) Coefficient SE p 95%CI  
Alcohol abuse      
Frequency (8.0%)  3.23  0.119 <
0.001 
3.00–3.46  
Quantity (9.4%)  3.60  0.122 <
0.001 
3.36–3.84  
Being drunk (13.8%)  4.30  0.183 <
0.001 
3.94–4.66  
Hangover (7.5%)  3.69  0.119 <
0.001 
3.45–3.92  
Illicit drug abuse      
Frequency (4.7%)  2.77  0.104 <
0.001 
2.57 – 2.98  
Cigarette abuse      
Number of cigarettes 
(20.4%)  
2.15  0.076 <
0.001 
2.00–2.30  
First time of smoking 
(25.9%)  




intercourse      
Number (2.8%)  2.15  0.122 <
0.001 
1.91–2.39  
No use of condom (2.8%)  1.56  0.072 <
0.001 
1.42 – 1.70  
School absence      
Truancy (2.6%)  1.05  0.102 <
0.001 
0.853–1.25  
Sensation seeking      
Ride with drunken driver 
(16.9%)  
1.05  0.046 <
0.001 
0.962–1.14  
Ride a bike without helmet 
(29.2%)  




Urban railway surfing (5.2%)  0.907  0.090 <
0.001 
0.731–1.08  
Seek out dangerous places 
(31.7%)  




Structural equation model (SEM) on variables of psychopathology.   
Psychopathology 
Variable Coefficient SE p 95% CI 
Depression 0.851 0.016 < 0.001 0.820 − 0.882 
Anxiety 0.837 0.017 < 0.001 0.805 − 0.870 
Emotional problems 0.734 0.013 < 0.001 0.708 − 0.760 
Conduct problems 0.407 0.014 < 0.001 0.379 − 0.435 
Hyperactivity 0.458 0.012 < 0.001 0.435 − 0.482 
Social problems 0.358 0.015 < 0.001 0.328 − 0.387  
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negative mood regulation (item 8). The YDQ includes furthermore items 
asking indirectly about excessive Internet use (e.g. item 1, preoccupa-
tion with the Internet). The psychometric properties of the German 
version of the YDQ was examined within two independent samples in a 
study of Wartberg and colleagues, they found a satisfactory construct 
validity and a sufficient reliability (Wartberg et al., 2017). The YDQ 
score from 0 to 8 reflects symptoms of clinical impairment or distress. 
Three categories were defined for the YDQ: (scoring 0–2) adaptive 
Internet use, (scoring 3–4) maladaptive Internet use and (scoring ≥ 5) 
pathological Internet use. 
Risk-behavior was assessed as latent variable (substance abuse, 
sensation seeking and delinquent behaviors), using the well-established 
Global School-Based Student Health Survey (GSHS; WHO, 2013). The 
assessed risk-behaviors were: alcohol abuse (frequency; quantity of 
alcohol drinking; times of being drunk and times of hangover); illicit 
drug abuse (frequency); cigarette abuse (number of cigarettes; first time 
of smoking); precocious sexual intercourse (number, no use of condom); 
truancy; sensation seeking and delinquent behaviors (ride with a 
drunken driver; ride a bike/ scooter without helmet; urban railway 
surfing; seek out dangerous places). 
The latent variable psychopathology, composed of depression, anx-
iety, emotional problems, conduct problems, hyperactivity and social 
problems, was assessed with the Beck Depression Inventory (BDI-II; Beck 
et al., 1996), the Zung Self-Rating Anxiety Scale (Z-SAS; Zung 1971) and 
the Strengths and Difficulties Questionnaire (SDQ; Goodman et al., 
1998). The BDI-II is a 21-item questionnaire which measures depressive 
symptoms within the last two weeks (item scores 0–3). The item “loss of 
libido” was replaced by the mean of the other 20 items. The scores of 
depressive symptoms were classified into four categories: (scoring 0–13) 
no depression, (scoring 14–19) mild depression, (scoring 20–28) mod-
erate depression and (scoring 29–63) severe depression. Anxiety levels 
were measured using the Z-SAS, a 20-item questionnaire with scores 
from 20 to 80. Four categories for the total score were defined: (scoring 
20–44) normal anxiety, (scoring 45–59) moderate anxiety, (scoring 
60–74) severe anxiety and (scoring 75–80) extreme anxiety. With the 
25-item SDQ, emotional and conduct problems, hyperactivity, peer 
relationship and pro-social behavior were measured. Based on the total 
score, the categorization in (scoring 0–15) “normal”, (scoring 16–19) 
“borderline” and (scoring 20–40) “severe” was defined. 
2.3. Statistical analysis 
All analyses were calculated using Stata 16 (StataCorp, 2015). The 
demographics of the sample have been calculated with descriptive sta-
tistics. Further, generalized structural equation models (GSEM) were 
calculated (Rabe-Hesketh at al., 2004). The generalized GSEM, devel-
oped by Rabe-Hesketh et al. (2004), does not make the assumption of a 
normal distribution and allows a large class of probability distributions 
of the variables. The models included linear and logistic regression. The 
SEM included the variables excessive Internet use (duration and fre-
quency), pathological Internet use, risk-behavior, and psychopathology. 
The loading on risk-behavior and psychopathology was calculated for 
excessive and pathological Internet use. In the SEM excessive Internet 
use was operationalized as duration of Internet use and frequency of 
Internet. Pathological Internet use was operationalized as the categories 
of the YDQ, as the sum score was very skewed with the highest fre-
quency at 0. Finally, the loadings of the independent variables on the 
dependent variables were compared with a chi-square test. For all cal-
culations, a significance level of 0.05 was predetermined. 
3. Results 
The final sample included 11.110 students: 4.502 males (40.7%) and 
6.562 females (59.3%) with a mean age of 14.80 years (SD ± 0.839). 
Altogether, 42.6% of the adolescents reported a typical time of media 
consumption of 1–2 h per day. Less than an hour use per day was 
reported by 15.7%, 3–4 h by 32.3%, 5–6 h by 7.2% and 7–8 h by 1.3%. A 
minority of 0.8% reported a use of media for more than eight hours per 
day. Furthermore, 61.2% of the adolescents reported using the Internet 
every day, followed by 26.5% who use the Internet several times a week. 
Only 7.6% reported using the Internet once a week, 3.0% once a month 
or less and 1.8% reported never to use the Internet. Adaptive Internet 
use was reported by 83.2%, maladaptive Internet use by 13.1% and 
pathological Internet use was reported by 3.8%. 
Tables 1 and 2 in the appendix include all types of risk-behavior and 
forms of psychopathology contributing to the “risk-behavior factor” or 
“psychopathology factor” respectively. All risk-behaviors showed a 
strong loading on the risk-behavior factor with a significance of p <
.001, detailed coefficients are listed in table 1. All measures of psycho-
pathology showed strong loadings on the psychopathology factor with a 
significance of p < .001, detailed coefficients are listed in table 2. The 
correlation between the latent variables risk behavior and psychopa-
thology was r = 0.26. 
Excessive Internet use (λ = 0.484, p < .001, SE = 0.033, 95%-CI =
0.419 − 0.549) and pathological Internet use (λ = 0.333, p < .001, SE =
0.035, 95%-CI = 0.264 − 0.401) both showed significant loadings on the 
risk-behavior factor. Excessive Internet use (λ = 0.071, p = .007, SE =
0.026, 95%-CI = 0.019 - 0.122) and pathological Internet use (λ =
0.852, p < .001, SE = 0.032, 95%-CI = 0.790 − 0.914) also showed 
significant loadings on the psychopathology factor. The general struc-
tural equation model is plotted in Fig. 1. 
A chi-square test was performed to examine differences in loadings of 
the independent variables on risk-behavior and psychopathology. The 
loading of excessive Internet use (χ2 (1) = 81.98, p < .001) was signif-
icantly stronger on the risk-behavior factor. The loading of pathological 
Internet use was significantly stronger on the psychopathology factor 
than the risk-behavior factor (χ2 (1) = 107.10, p < .001). 
Fig. 1 
4. Discussion and conclusion 
The current study aimed to empirically test the classification of 
pathological and excessive Internet use as either risk-behavior or psy-
chopathology. For this purpose, a representative sample of 11.110 stu-
dents from ten different European countries answered questions about 
their Internet use, risk-behaviors and mental health. Analysis included 
structural equation models with the latent factors risk-behavior and 
psychopathology as dependent variables and excessive Internet use 
(duration, frequency) as well as pathological Internet use (YDQ) as in-
dependent variables. Pathological Internet use was primarily associated 
with psychopathology; however, it also showed significant but smaller 
associations with risk-behavior. Excessive Internet use, was rather 
associated with the factor risk-behavior, albeit a very small but still 
significant association was found with psychopathology. 
The results support the categorization of pathological Internet use as 
a form of psychopathology and therefore, it should be treated like a 
mental disorder. The findings also support the inclusion of Gaming Dis-
order in the diagnostic classifications and encourages the inclusion of 
further addictive online behavior in the diagnostic category of addic-
tions. For excessive Internet use the results support a categorization as 
risk-behavior. Hence, the comparison to binge drinking as one important 
form of alcohol misuse seems appropriate. Furthermore, those results 
support, that duration and frequency of Internet use are not diagnostic 
criteria for pathological Internet use, but might be used for assessment of 
adolescents at-risk. 
The results indicate that Internet use seems to range on a continuum 
from healthy via excessive to pathological. This was indicated by the 
lack of a clear separation line between risk-behavior and psychopa-
thology since both pathological as well as excessive Internet use were 
related to both constructs but with different strengths. Thus, our data is 
in line with the ongoing and appropriate discussion about categorical 
versus dimensional diagnostic approaches for mental disorders in 
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general and addictions specifically. A dimensional model from risk- 
behavior to psychopathology might describe the spectrum of Internet 
use the best. At one end, there is the unproblematic Internet use, at the 
other end a pathological uncontrollable Internet use that is associated 
with substantial burden of disease. In between, there is an excessive or 
risky Internet use, that – similar to binge drinking – might cause some 
problems but is still controllable and not or not yet pathological. Similar 
patterns have been described also for depression and anxiety not only 
the conditions meeting the full criteria need attention, but also sub-
threshold conditions as early warning signs of mental health problems 
and behaviors (Balázs et al., 2013). A dimensional model of Internet use 
can address the critical comments, that within the official diagnostic 
criteria for Internet Gaming Disorder, users that are in a middle or mixed 
group are not yet adequately classified (Colder Carras and Kardefelt- 
Winther, 2018). Those could be identified as engaged or at-risk users 
without putting a pathology label on them. Alongside with diagnostic 
classification, a dimensional approach could be developed to guide 
prevention and interventions. In healthy users and especially adoles-
cents, the universal prevention measures like raising awareness about 
the risks of the Internet should be applied. The training for responsible 
Internet use should be part of their basic education. Selective and 
indicated preventive measures can be implemented to identify and 
provide early interventions to at-risk users. The goal is to prevent or stop 
the transition from excessive to pathological Internet use. Preventive 
measures that have been implemented on a large scale in schools have 
shown first successes (Szász-Janocha et al., 2019). If full criteria of 
pathological Internet use are met, an early onset of therapy is of high 
importance (Zajac et al., 2017). To this aim, suitable and effective 
treatments have to be established. Especially with regard to the long- 
term effectiveness of therapies, there is still a lack of research (Zajac 
et al., 2017). If a pathological Internet use remains undetected or un-
treated, it might become chronic and comorbidities arises (Carli et al., 
2013a; Carli et al., 2013b). The clinical manifestation of pathological 
Internet us can show in many and complex facets. The symptoms of 
addiction (e.g. urge to use the Internet, not being able of control the use) 
are often concomitant with symptoms of depression, anxiety and sleep 
disorders (Gentile et al., 2017; Lam, 2014). The association with 
comorbidities can in turn influence Internet behavior: A meta-analysis 
showed that loneliness and depression can lead to increased Internet use 
(Tokunaga, 2017). 
Although the current article clearly indicates the possible threats of 
excessive and pathological Internet use, it has to be kept in mind that in 
the contemporary world the digital devices and applications are natural 
part of peoples’ lives, especially of young people’s lives. Some authors 
claim that the negative impact of the time spent in the Internet can be 
overestimated, if the content of internet behaviors and meaning-making 
is not taken into account (Orben & Przybylski, 2019; Orben & Przy-
bylski, 2020). While in some cases an excessive use constitutes a risk- 
behavior, there are many passionate users with a high amount of time 
spent online without a risk or behavioral problems. Billieux and col-
leagues showed the importance of this distinction in Internet Gaming 
Disorder, pointing at the criterion of functional impairment caused by 
problematic gaming included in the ICD-11 (Billieux et al., 2019). The 
distinction between pathological and passionate users might be caused 
primarily by a deficient ability to control and monitor the own Internet 
use in pathological users (Tokunaga, 2016). A recent review article 
emphasizes that many studies on associations between digital technol-
ogy and social media use and adolescents’ well-being do not consider 
necessary nuances and therefore the knowledge about effects is incon-
clusive (Orben, 2020). Also, different cohorts within the digital gener-
ation can have slight changes digital use and its impact on 
socioemotional wellbeing (Bohnert & Gracia, 2020). In addition, it is 
important to remember that it is not the Internet itself that is addictive, 
but it is always about the specific applications that might be addictive 
(Ryding and Kaye, 2018). 
The strength of this study is the large, representative sample which 
allowed a valid estimation of the classification of pathological and 
excessive Internet use. Furthermore, the homogenous methodology and 
standardized procedures applied in all countries increase the validity, 
reliability and comparability of the data. The data for the study was 
collected already approximately ten years ago and with the change of 
the digital habits the data on both frequency of Internet use and prev-
alence of pathological Internet use are likely outdated. Still it can be 
expected to find similar results nowadays (i.e. associations between 
Internet use, risk-behavior and psychopathology), as the analysis was 
focused on the associations between variables and not on the absolute 
numbers of frequency or prevalence. A potential limitation is the 
application of self-report methods which are prone to recall and social 
desirability biases (Fisher and Katz, 2000). In addition, the item 
assessing the duration of Internet use, included watching television as 
well, which could have confounded the results. However, the results 
were even stronger when only the frequency of Internet use was 
included in the model, showing a significant loading on risk-behavior (λ 
= 0.60) but no significant loading on psychopathology (λ = − 0.04). This 
indicates that the results in the model with the latent variable excessive 
Internet use were not confounded by the item assessing the duration of 
Internet use including watching television. The YDQ was the method of 
choice to assess pathological Internet use at the time the study was 
conducted, today there are advanced questionnaires, covering the DSM- 
5 criteria. Furthermore, generalized problematic Internet use could be 
measured, addressing a deficient self-regulation in any kind of Internet 
use (Caplan, 2010). For this purpose, the well validated generalized 
problematic Internet use scale (GPIUS) could be applied for instance 
(Caplan, 2002; Fioravanti et al., 2013). Another limitation is the cross- 
sectional design, the results are only a momentary assessment, there-
fore, future research should conduct longitudinal assessments. 
In future research, the here described continuum from excessive to 
pathological Internet use could be compared to the continuum of other 
addictive disorders, e.g. substance abuse. To get a deeper understanding 
of the disorder, neurobiological mechanisms of pathological Internet use 
could be investigated in the context of the continuum. Finally, such a 
dimensional approach could provide a valuable contribution, to design 
preventive strategies and optimized treatments. 
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González-Bueso, V., Santamaría, J. J., Fernández, D., Merino, L., Montero, E., & Ribas, J. 
(2018). Association between Internet gaming disorder or pathological video-game 
use and comorbid psychopathology: A comprehensive review. International Journal of 
Environmental Research and Public Health, 15(4), 668. 
Goodman, R., Meltzer, H., & Bailey, V. (1998). The Strengths and Difficulties 
Questionnaire: A pilot study on the validity of the self-report version. European Child 
& Adolescent Psychiatry, 7(3), 125–130. 
Hurrelmann, K. (1990). Health promotion for adolescents: Preventive and corrective 
strategies against problem behavior. Journal of Adolescence, 13(3), 231–250. 
Jackson, S., & Goossens, L. (Eds.). (2020). Handbook of adolescent development. 
Psychology Press. 
Jessor, R. (1991). Risk-behavior in adolescence: A psychosocial framework for 
understanding and action. The Journal of Adolescent Health: Official Publication of the 
Society for Adolescent Medicine, 12(8), 597–605. 
Kaess, M., Durkee, T., Brunner, R., Carli, V., Parzer, P., Wasserman, C., … Wasserman, D. 
(2014). Pathological Internet use among European adolescents: Psychopathology 
and self-destructive behaviours. European Child & Adolescent Psychiatry, 23(11), 
1093–1102. 
Kessler, R. C., Amminger, G. P., Aguilar-Gaxiola, S., Alonso, J., Lee, S., & ??st??n, T. B. 
(2007). Age of onset of mental disorders: A review of recent literature. Current 
Opinion in Psychiatry, 20(4), 359–364. 
Konrad, K., Firk, C., & Uhlhaas, P. J. (2013). Brain development during adolescence: 
Neuroscientific insights into this developmental period. Deutsches Ärzteblatt 
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